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The Connected Car




Connected Car: Use cases & requirements

Use Cases Requirements Applications

Source: ETSI




Telematics & Diagnostics

<" Connected Infotainment “-.

21 ©

AM/FM CD/DVD

Connected Telematics

<'.'.~> ':
Location Tracking Geo Fencing  Emergency Calling

Connected Diagnostics

= =

*._ Diagnostics  Software Updates

Diagnostics = S SRR T et

Silos getting merged and resulting in real-time, on demand
services like Spotify and Connected Diagnostics among others

Source: Auto Tech Review (/ink)



https://autotechreview.com/technology/connected-cars-architecture-challenges-and-way-forward

Connected Car Commercial Models
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AT&T Connected Car Data Plans

AT&T data plans

Plan Data Included Price

AT&T Mobile Share Value® Includes 81 0/mo
or Mobile Share Advantage™ shared data® :
Add vehicle to existing plan® {\ecassichargs™
Connected Car Unlimited* Unlimited S2 0O/mo.

Afler 22GB of data usage, AT&T may siow speeds

Source: AT&T OnStar® (/ink)



https://www.att.com/shop/wireless/connected-car/gm-onstar/gm-models.html

5G Spectrum Layer Cake

High-Throughput Layer
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(a) On-glass antenna

(b) Glass-integrated 5G antenna

Photo 2 The 5G vehicle glass antenna we developed

Table 1 Main specifications

Frequency 27.9 GHz
System bandwidths 732 MHz, 366 MHz
Duplex method TDD (UL:DL = 2:48)
5G base station Radio access method OFDMA
equipment : : — —
Ao sirorar Vertical and honzont?lzréolee:;l;aetrl‘g. 2 per polarization x
Max. no. of MIMO streams 4
Modulation method QPSK, 16QAM, 64QAM
Tiemnal  amemastowrs  VereaLand s st § lmerts e

QPSK: Quadrature Phase Shift Keying
TDD: Time Division Duplex

OFDMA: Orthogonal Frequency Division Multiple Access
QAM: Quadrature Amplitude Modulation

An on-glass antenna
mounted on the windshield

An on-glass antenna
mounted on the rear window

Photo 3 Example on-glass antenna installations
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Photo 4 A scene during demonstration testing




Intelsat, Toyota & Kymeta Connected Car

e Toyota providing the car

* Intelsat providing
connectivity

* Kymeta providing flat
panel antenna

* While satellite
connectivity is available
ubiquitously, cellular
connection could also be
used wherever available

Source:
More details on



http://www.satnews.com/story.php?number=1995386736
https://www.kymetacorp.com/kymeta-products/

icles

Autonomous Veh
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3 Levels of Autopilot

Tejla Autopilot

Autopilot is an increasingly capable suite of safety and
convenience features that make personal transportation safer
and more enjoyable.

Safety is Standard

+ Automatic Emergency Braking
Detects objects that the car may impact and applies the

Enhanced Autopilot Full Self-Driving Capability
brakes accordingly
) . : Model 3 will match speed to traffic conditions, In the future, Model 3 will be capable of
« Side Collision Warning iz " : x z
keep within a lane, automatically change lanes, conducting trips with no action required by the
Warns the driver of potential collisions with obstacles - . = -
transition from one freeway to another, exit the person in the driver's seat.

alongside the car ¥ o
freeway and self-park at your destination. This is

« Front Collision Warning a driver's assistance feature with the driver This functionality is dependent upon extensive
Warns of impending collisions with slower moving or responsible for remaining in control of the car at software validation and regulatory approval. It is
stationary cars all times not possible to know exactly when it will be

available, as this is highly dependent on local
Software has begun rolling out and features will regulatory approval, which may vary widely by
continue to be introduced as validation is jurisdiction.

completed, subject to regulatory approval.

$5,000 $3,000

$6.000 upgrade after delivery Requires Enhanced Autopilot

$49,000 $36,416

Before savings After i ntives as savings

Model 3

Soroomoact O Matic cond I

Delivery in 4 weeks




Sensors for Tesla’s Autopilot

Rearward Looking Side Cameras Wide Forward Camera Main Forward Camera Narrow Forward Camera
Max distance 100m Max distance 60m Max distance 150m Max distance 250m

-
Rear View Camera Ultrasonics Forward Looking Side Cameras Radar

Max distance 50m Max distance 8m Max distance 80m Max distance 160m




Levels of
Automation

Source: SMMT

Lo

Driver only

No intervening
vehicle system

Source: SMMT

L1

Assisted

Driver
continuously
performs the

longitudinal or
lateral driving
task

The other
driving task is
performed by

the system

L2

Partial
automation

Driver must
monitor the
dynamic
driving task
and the driving
environment at
all times

System
performs
longitudinal
and lateral
driving task in
a defined use
case

L3

Conditional
automation

Driver does not
need to monitor
the dynamic driving
task nor the driving
environment at all
times; must always
be in a position to
resume control

System performs
longitudinal and
lateral driving task
in a defined use
case. Recognizes
its performance
limits and requests

driver to resume the
dynamic driving task

with sufficient time
management

L4

High
automation

Driver is not
required
during defined
use cases

System
performs
the lateral,
longitudinal
and dynamic
driving task in
all situations in
use case

LS

Full
automation

System
performs
the lateral,
longitudinal
and dynamic
driving task in
all situations
encountered
during the
entire journey.

No driver
required

Park assist

Traffic jam
assist

Highway patrol

Urban
automated
driving

Full end-to-end
journey




Automation: Transition of Responsibility

LEVEL3

Awareness
for Take Over

LEVEL 4

No Driver
Intervention

Traffic
Control

Longitudinal or
Transverse
Guide

No Active
Assistance
System

No Take Over

Take Over B

Longitudinal

Longitudinal or and Transverse
Transverse

Guide Guide

Request

Hands Off Hands Off Hands Off
Eyes Off Mind Off Driver Off

A o 3

Autobahn (SA) | City (Ride Sharing)
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Cellular V2X Concept — VIDEO COMING SOON
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Further Reading

ITU News Magazine: Technology driving safer transport, Feb 2020 (/1nk)

Verizon Connect: What is Telematics (/ink)

AT&T is Leading the Way on Connecting the Cars of Today and Tomorrow, Oct 2018
(link)

Connectivity Technology Blog: Futuristic Glass Antenna by NTT Docomo and AGC,
Oct 2019 (/ink)

NTT Docomo Technical Journal: Vehicle Antenna Technology for Stable 5G
Communications without Compromising Vehicle Design —5G Vehicle Glass
Antennas, Vol.21 No.3, Jan. 2020 (/ink)

Longitudinal and lateral control for autonomous ground vehicles, June 2014 (/ink)
Synopsys: The 6 Levels of Vehicle Autonomy Explained (/ink)

Counterpoint: Connected Car Opportunity Propels Multi-Billion-Dollar Turf War,
March 2018 (link)



https://www.itu.int/en/itunews/Documents/2020/2020-01/2020_ITUNews01-en.pdf
https://www.verizonconnect.com/resources/article/what-is-telematics/
https://about.att.com/story/2018/commitment_to_connected_car_technology.html
https://www.connectivity.technology/2019/10/futuristic-glass-antenna-by-ntt-docomo.html
https://www.nttdocomo.co.jp/english/binary/pdf/corporate/technology/rd/technical_journal/bn/vol21_3/vol21_3_008en.pdf
https://www.researchgate.net/publication/265641608_Longitudinal_and_lateral_control_for_autonomous_ground_vehicles
https://www.synopsys.com/automotive/autonomous-driving-levels.html
https://www.counterpointresearch.com/connected-car-opportunity-propels-multi-billion-dollar-turf-war/

Thank You

To learn more, visit:

3G4G Website — https://www.3g4g.co.uk/

3G4G Blog — https://blog.3g4g.co.uk/

Telecoms Infrastructure Blog — https://www.telecomsinfrastructure.com/
Operator Watch Blog — https://www.operatorwatch.com/

Connectivity Technology Blog — https://www.connectivity.technology/

Free 5G Training — https://www.free5gtraining.com/

Follow us on Twitter: https://twitter.com/3g4gUK

Follow us on Facebook: https://www.facebook.com/3g4gUK/
Follow us on LinkedIn: https://www.linkedin.com/company/3g4g
Follow us on SlideShare: https://www.slideshare.net/3G4GLtd
Follow us on YouTube: https://www.youtube.com/3G4G5G
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